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itmm2 ] muTM^'iv rrnji. t i n^, j;i>' 
T i ^ T i N mvmfS.i- imc^o-tb. v ^■m*>-:'j-C' 

1B.O 

CDT i N^tT'lffiK-r'g.f*^, A 1 -^^^fcltrlBA 1 

[183^1151 mrK^a^lM^OMffcm. 2 0nmgd 
S 1 0 0 n mT-J) I. ^ i: SriftrnfT - 1**11 1 t^lfitt 

[ff^iie ] C u ^^.^t-ThTmWMt , A 1 cOiM 
A 1 cOiMi^?C VDJSCCJ: 0 , Buietg«i?Ll=A 1 

r 5 ^ ^ jBfiS-r 1. i: ^ qs-r ^ 2: ffi i: -t & 

T i ^ J: T i NKT'1il«t--g. ^ ^ . V^-rn*^-:^T 

[ if 8 ] Mie±Ji^ 'J TUti , T i ^mx'h h z. 
t^w&.tth. itim. 6 ie«ic7)#;iie*iffijtcos?3t 

[iS*lI9 ] HNlES^JlMJi, A 1 m±miA 1 JRJ: 
COT i NSMi:Tl«)£-r«.fiflM. A 1 ^-^WktmilA 1 ^ 



[fs^is 1 0 ] mii^^^uW)K A\w± mil A I m 

KA 1 ^^M±«OT i \im:tX'nWL-thnW.<r)o-h, 
?L?fMf^(::. MietgmiSSE'TjffieT i NK5:l^*-fl> 

C if 1 1 J mieSrSSMc^M/? d {± . 2 0 n m ^ 
[000 1] 

[0002 ] 

h^r^-ji^com^ tlU^<^it. Firiirx^^ hi:b>^?^^^^:^ 
[0003] tsf*. dcO^TJ:^^:?' hibony:?'^ 

hh. Z(^A 1 cOjMJ/iCVDv£tCct^X(f . ^2 1 0*CT- 
A 1 (A 1 r^^') ^^7FMT'#^OT\ 

[0004] ttzm^. imumnmm^t LXA\m 
t^^^mifZA\xiiA\^mm^m\^ht. xu-^bn 

v-f ^v— >'^;^ M^;^v>f ^'V-s^3 ycor^llitz 

^mm?:mik^hfzi!b. ii3 (cu ) ^msMntttzm 
E^aoaw^^-/?^'. ]S:^&^^'zni':>^^x\^^h . z<dcu 

C0W:.mmi>±. i^l ^ 4mQ- c mT\ A 1 <7)}£tn;^*^ 
2. • cmc;)*t?*:J3^T-^>0, ^ C u KJl^OX U 
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[000 5] ±3*L;ti«3I'fL, «mW^tL/;:#^ft^a 
^^rJ'^' h:^^-;Uct«-iC^tg=5rffi*iS, tj it/xU:? ha 

T^ieiai: A 1 coMiKC V D ati J; ^ A 1 r 5 ^^'i 

mmLximth. t-r. 03 (a) i,zw^txoiz. ^v- 
m^mmcomf&m'ft Lxcr)Mosh^y'j:^:?mAm 

si02 MiA^'ffM^ti. ^cDmmfS.mi'tmm'tmm 
-r^^yi"^h&^-)u (in^^BS) joit/cionv^j'^? 

ifV^T i^2i:T i NK3, TmWM(0^f^t^j:^C u 
ffitt; J; 0 C u ^. 4 A^'K-f L L T jftttA^'iMSn-T l> 2r |5ft ih-T 

[0 0 0 6] y ^ h vv '/y y ^ fmtm^^x . 

±mLfsmmi¥m<^T i n^5/c u]^4/t i n^s 

/T i )K25:>'N":S'-->:?'"L, C u $r±{*i:-f §TSK 

IS, pJriiCu@ej«6 5-ffM-ri). 
( 0 0 0 7 ] <^:tc, 0 3 ( b ) iZ^s-tJ: o t-, ffil^ffi^ 

ehlMWmtimmthtz^<n::iy'^7 h*-;U8 
5rffM-tS. -e^Of^. t^at-'i>A IcOiMtRCVDlcJ;?, 
A 1 r7r?^9Ji5B!<;^0|it*h^r'g), 3 h^-yUJBfig 

rai^iit-, nv-:?^ hd-«-;W8Ji=SI5tCllML?'^T i 

m^^ix^A\y'y'y<r)-^tmt(r>WMk.^j:h. ::iy^-7 
VT\-^-)V8mMM^z^^\-'fz-=iyi' 'y> h^-yl'Sfl^fiEB^ 

co^iij^RjD4jt«*r , BCI3 :^y.^-ktsisy^mm 

[0 0 08] mz. 133 (c ) DM AH 

(Dimetyl-aluminum Hydrid 
e : (CH3 ) 2 A 1 H) ^i^fcHj ;^'Xi: S:fflV^|> . 

A 1 c7))MtKCVD)SS:fflv^T, b*-;PSrt<?) 
;^t;A 1 K^JMtKWtctSaL. A 1 7'7i/9S:je«-r 



(r-i, cp-RCTyS i XiiS i t C u^S-g-tPA 1 ¥MaA 
1 -^^PJI i -1. A 1 -t^Rm 1 0 i^lSL-th > 

[ 0 0 0 9 ] ^fe, mw.t^'m-htK 3mmm±.<n 

^;iiSI*fS*«Jl-&tcfcv>-C{i, JijiL/iA 1 -^MS^ 
1 0$r, (5iJi.ifJi3f LfcCuKffiefcH^^Sm^t- 
liJSS; L/>; C u i5fl t L , c:c7)Cuie*l$r±«iBlg, EP*> 
3;ieieiS<OT®E*8t ±IScOiD&X^tc:J;STl 
KJgJgfiic J: 0 A I r^^^'Bfiic^T ^T^lSSrSOJIL^f -3 

^cD5&;*c7)K*^'^v%A 1 ^±mzi.hA 1 ^mm^B 
[0010] Lti^L^t^iz,. ^mLfz^mMummn^ 

X/^<7)Wk1o'<^izh\^Xli, CuEHetA ly'y^'t 

A\ry^9b mm-thm.?rmx$> hzt tim^n l 

[00 11] 

leist, zcr)TmmsLb±mMmtt:m^-ti>^y^^ 

h-!i-^-MZjfM-t^. Alcr>miRCVDmi>ZX^A\m 

i^'Ji^y y9't <r>i^^mX' , ay-^:?h A^'^^^-T & 

mt. A]cr>miRcvDmi.zxiAimiib32^^yy:^"c 
h m.^mx%±-t hay^9VT^^^'^±\^-i-z 

[00 12] 

t-t ^TMimt. A 1 cr)jM*KCVD^T-?F^fi!t-tSA 1 

mi^jh^Tyytii^-rh'S'mmn.VkMzii^.^x. tm 
m^txmfSL^h, cu$:±f*t-t?>Tiieii5-*-^sc: 

[0013] ^Z;:, ■^wn<^^MWMm^<^W:^1i^ 
(i. Cu$r±*i:-r-i.T^Sr«i:. AlO^^CVDffi 

A 1 mb''^?i'yyyt -k^^^^Mmm^ 
nh. m^w^'i:J^9--y'/LXTmR^s^^B^-th 
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y^miMt. A 10JMJKCVDi£t3J:0, mmiizA 
[0014] *|^BJtcJ:ix{f, C u ?:^Wt-r^TmR 

(Ti'mR C V D^lc J; S A 1 m.ib)K?)-yyymfSLWSi^^z 

t fzih . Tmm^ b A 1 mi^ih^y'y y<r>\m-thmn 

[00 15] 

a. n-<^^^^^t:n-th(r>b^h. 
[0016] m^<r>mmm i 

^%m(r)Bmm.±. c\i^±wb-thTmwMb. m 
a)mmcvD m-cm&t s a i mub^^^h. yy y b^^-t 
h =S'mmummi5Xx/^cnwi&-n'Mz^mnt:^Mm Ltz 
mx'h'o. :Lti^m\t:^mLxwm^^. mi 

{ a ) tC^-t-J: d (3, ¥Jif*^S<7)tg)t^^t LT<7)M 

0 S h ^ :x V-';:?. ^ $ ix^c^filtSft ( H^K* 
B&) ^;t(fCVDS i 02^1*5JB^iJt$il, 

^<r)'immm=i-bmSib^mw.-t^-:3>-9'? 
[0017] ±ie^mMti, 0ij;i{f x^N-'x u >ym 

■^m^-^fz. Tm><')Tl^bLX<7^imt^2 0 nmn^CT) 
T \m2iri^T/mm^2 0nTnnfS.cr)T i^mSb, T 

mm^<n±{^bt( h , mJWoA O O n mgS«OC u ^4 

i/i^N'iJTKt-rS, «/I*«;3 0nmS*OTiN 
M5 t , ^«ffM, CTi.(i'Jl/i:$<)5 0 n rngj^cos i X 
tie u Siii'^fi-^tf A 1 FjrIiA 1 -^^)12 1 bmM^ 
2 0 nm^lScOT i N|i2 2 fcHi 0^^^J12 O^tt 

T i NK3{±. TJiElgcO±f*t^&C u)l4c0^^«tt 

1 Nai5{i, ^\-^t^'h,<r>mmw.^<7)tit.mzx<ocu^A 



Pa 
kW 
W 



T i NM2 2{i. A 1 'g-^)P2 1 <rmt^m±.'thfz^ 

. =7 > ^ ^ h 7^-;^ 8 2 0 L . 

W^i^(^XhWmXf t LT. 20nm^d^l00n 
[00 18] mz. ^^^'-::^y:y'Ltzy t hU'Jxh 

Ti NM2 2/A1^^)^2 1/Ti NK5/Cu^4 
/Ti N|l3/TiM25'X'y^y^"LT. Cu^±i*: 

3>'i!£x.yf->'^-i^g(Cj;&. C u 2 3 ffMB#c7)x 
C C u S2*« 2 3 ff^JiKB^Ox f - >- 3 

C 1 2 -^^?mfi : 5 s c c m 

0.0 5 

1 . 5 
3 0 0 

2 5 0 

[00 19] mz. mi (b) tc^f j;3(c. mti^fc 
^D'Mzx hmimm^^(OKit^:^^x^^zy 

mm^-km^tzmwimmm^z^h. mm^oonm 
y^^ h^^-/usmmzm^Lfc. mmmm2oi:mf& 

t-'^T i NM2 2i7);^X'yf->'>?-L. TiNM2 2CcP 
n24kmfS.-th. ^^3, T i N^22(7)^P24fM 

mf&mi^zmmLfzyythui>xh?:m^L. ^(^mza 

LTT i NJ^2 2^X x^y^--r-g>:^i£^iSoTC. ct 

v^. c:co:^Scci:Ws\ ^y^ 9 Vir^-})^sm.mzT i 

[00 2 0] mz. ^m-t^A 1 c^MiKcvDm^m^^ 

fzA 1 y'yi^'^9]fMcofmtKc^. ziy^^ h^^-}\^m 

B#rBi^iiT\ ay9^v^>--)vsmmzm^LfzA\^ 
±m2immizm^^fifzm\m'^. ny^^ 

y:?'^ h7fv~yi.8(IME(C#«L/;:ny:^^ h7f.-y^8 
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B C I 3 ^*XgSS 
H z ) 

[ 0 0 2 1 1 <^tC 



3 0 0 seem 
13.3 Pa 
200 W ( 1 3. 56M 



; 20 r 

1(c) iz^i-Xoiz. A 1 cOiM 
JKCVDi£, ^ji.ifDMAH (D ime ty 1 -a 1 u 
minum Hydride: (CH3)2A1H);<?' 

CVD^-a^^i'^T. A 1 r^^-'9 5'fM'ri>o >5:i^. 
±i^t/'cA 1 (DMiRcvDrnzX^A 1 r^^-9^offM 

'JTt^';^^ LTDMAH7Sf"X^#ALs Ki?5f-v 
>A-[^<7)^E^J^26 6Pa. DMAHt^'X^O^^JI^ 1 
3. 3 Pa. ^mmWiCDiS,mi2 0 4''Ctth. tc 

fzA\m. FJtfgA l^^lKT-J>oTiJ:V^. ±aiL/'^A 

1 (r^MmcvDm\zi.hh 1 ry^'9m^mmzi5\^x 
mnm2Qi:mj^-thh \^±m2 1 ±ca i mjkjs^k 

{oo22]mz. }Lmm%t^^hmmm^.. mtmi 

m(r>%±<T)m^t^^^^. ^^ftcOS i XtiS i u ^-^o 

A 1 F>^iiA 1 ^^li^tiSL, cicoA i -^^MS'^'^' 

[ 0 0 2 3 ] mm^t'M^^htK 3lSSim±cO 

1 Ot L/^JilSSii^. ^Jt{^±^U/^CuKir.2 3i: 

[ 0 0 2 4 ] ±i£ Ltz^mwm^^iv^^<nm:&-}im 

\zXi\\f. C u ^ ± * i: i~ I) TM Wm: hhCu m% 2 
3 S:T i NM2 2/A I ^^^2 l/T i N^5/C u 
M4/'T i NK3/T iK2t1gfiEt. ayr^'^^bif.- 
/USgBtc^itl>^^SI5M2 0 ^^S«-ri>T i N^2 2^ 

ri^4L-cA 1 -^^^2 1 ^m^^^fdk. r^xv^ y 

hhAx ^±mSi 1 0 1 im'M^hfziba^. A 1 <7^mm 



cvDm^zxhA\ry9"9^mi&thi'zib^z^ cusa 
j«2 3 1 A 1 ryy9 t<^m.^m<r)mi[hmmm^mh 

[002 5] mtmmm 2 

h^mmmm,^iv^^(r)m:^i^m^z'^%m^m.m ltz 
mx\ •mmmmmi\z^\^hmmnm^^^iB''^iy')ri 

>mm±Lfzmx'h^. zix^m2^^mLxim^ 
tr. S2 (a) (c^-rj:-5(c. mm<nmmmi t 

mth. rm^^vTmtLxcommi^2 0nmmm(OT 

im2hJ:U'mffi^2 0 nmmm<nT i Nmst. TIM 

t. ±m^<vTmti~i>. mm'^ 3 On mmmc^TiN 
m5t. mmmm. mti:iryX'7cvDi^xmm'th 
mmm 0 n ihss^o^^b^bK u =1 >mm ( a - s i ?i 
m) 30 t^mmixmf&Lfzmmi^mxh I. <5rib\ 

vI<7)a-S iSf^3 0*i:. a - S i ^SK 3 0 JBlSS^ (7)^ 

ffMt I) . K -r LTt: a - S i 3 0 TS> ^ 

■ri>iV^o ^Z;:. r^XvCVD^^C.t€>a-S 

3 0 (^ith ^iz. J: 0 ffi?^T'^mit;^7^'^Mg^ . x^^-y^ 

[00 26] mz. yN"5^-->'^'Lf^7:*- hUvXb 

0. i.y^Lfz-fmmt^nm~hmmwm:. EP-^a-s 

i^;f)13 0/Ti N^5/CuM4/Ti N)K3/Ti 

fiCuEif^l^BfiS-r^o 
[0 02 7] mz. 02 (b) {Z^r^-t i. 0 {z . mx.\fC 

mx^^xmrn-hs i of^x^tku^ a hji^o^- 
CMWM3\t^m-fhAx^mi%%\o}z'k 

\m:fhfz^<ryny^^V^.-}V%'km^^h. 

[0028] mz. \m^hA 1 OiMt^?CVDJ£^fflV^ 

igi^so^ffi^im^ixj^cit^kM^. ziy^^ht^- 

m^j:ryX'7^ ^)--y^im^n-\zXhryX'^9 u 
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[00 29] mz. 112 ( c ) iZ^.tXolZ. A I O}! 
iKCVVm. mil^DMAU (Dimetyl-alu 
minum Hydride :(CH3)2A1H) tS^' 

i^/'^i't^-t^j'cA 1 j^. F>ffiiA \^^mvh'oxi>x\'\ 

±^L^zA 1 c7)iMJNCVD'SCJ:^A ] ry^'9mf&^ 

1 ±&commwmTh a - S l ft M 3 O ±tl a l ^iR 

Z^tmim^tl. CuKII3 1 ^ A 1 r^^"9hO^^* 

[00 30] ^w::, ±mR^t^^^mmi^m. mum 

A 1 BP.. mmA \ ^^m^mmt. zcoa i ^^m^^'^ 

[ 0 0 3 1 ] ^io. mmii'Mmt^^K 3mmm±<r> 
^mmm&cDm^iz^^^xit. ±a:L/wA i-^^kii 

bn*7'<:7V-i/3 y^^o%±^7)^:^?^'^v^A 1 ^^mjz 
i^A i^^EIJ^^ffMf-^. 

t,zXix[£. C u S: i ft h ^ I) THiEilT- -g) C u leil 3 
1 ^ a-S i?Sj^3 0/T i uJ^4/'T i N 

msxr im2vmi&i. ayi^^hrt^-jusmmzc 
xhhA\^±WMiot^mmthfz^<^. Aic7)iM 

^KCNDm^zXhA\y'y9^^9'k^ilS.^hfzMz. Cu 
1 h A 1 r^^*9i:0*i^r®^cio{t^3y^^ b 

[ 0 0 3 3 ] ]y±. imm^ 2m(^mm(^mmjmzi. o 

^ixh^<^x\ttc^^. mt\f. ^%m<r>m^mMmx 
(i. ^^«^p.$-A 1 ^^mbTi nmtxmm-hm. 
x\t3^~simmbLxmmLfzt\ w. mo^coism 

.^.^JSWS i 2 . Mo S i 2 #<7)SRl*^Jlx'J't'< 

(i. A \(r)M^CyD'Mz{^m't^K^:^':^iDMAH 
^':y^tH2 iixhLXimLfztK T)UAH^':^(r)i%h 



tc. *%0J^7)^i£<7)?F5®^jTli. Wa1*6^M^S i OF 

mttztK mn<^^mv^^m.^zm^^htihBPSG (b 

oro— Phospho Silicate Glas 

s ) ^CVD S i O2 B^^<7)a^<7)S i O2 m<r)i%nM 

[zx hmfmmm^m\^x hx^^^^t ^m&xhh. 

[0034 ] 

<7^=^mmm'm^xxf^(nmM-nmit. cn^^wtt 
m^'^')rm^xum%W(^^^mmmtx^m&i.. ^ot 

A 1 y'y^ fth:zhx\ c uieiit A 1 r^^'o^i^r 

®(Cio(t I) > ^ h ^S^%i^(?S±-ri> t t^X^ 

n->x. fimco^s\.v m%\\LxmM\t\.fz%M 
[01] *^efl^3iffl Lfzmmmmm i ox^^xii 

lltcfjJB^-r^. ^«ieil1fit<7)KB&afrMIlT\ (a) 
CVDSiOz ^±(1. ^X/i^^'Al-^^^^TlN^ 

Tmum^xhhcumi^'tmj&tfz^m. ( b ) i±mm 

Lfz^m. ic) liA KommcvDmizxDAiry 
^" ^ ffM L . ^ co^ikJiMnrnx-h h a i -^^ieii ^ jfm 

[112] *^0fiJ®fflL/;:^JSi7)m^«2cOXS$:Xll 

)mzmF^^h. ^mim.mmcr>m^mmmx\ (a)ti 

CVDSiOg JlXtC. ;g±;i;e?^'a-S 

uKJ«^ffML7t:^*»,. ( b ) \>m^mmi>zay^ 9 
Vir^-iv^m^LfzXfM. ( c ) (iA I aym.ovx>m 
tii 0 A 1 ry^'^m^L. ^<n'i^kMm%xhhA 1 

^^wm:m^\.fzA%mx'h h . 

[113] «¥*^J^^^i2lgmji^?:)iSjt:^S^xg$:Xli 

mszwt^M-h. ^mwm^<^mmmmx\ (a){i 

CVDSiO^ J^X(lCu^±*tf ^T«ieilT-ft^ 
C uig^^rJFMLT^om^. ( b ) ii:«fBl*e^ffitC3y:^ 
^ h7n-;i'JffML/;::im. ( c ) (lA i co^tKC VD 
StiJ: 0 A 1 ry^^ffML. cOf^±;iKliT^^ A 

1- -CVDS i O2 J^. 2"-TiM. 3, 5. 22-T 
i NjKs 4--CuP.. 6. 23, 3 1-"Cuief*, 7--- 
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